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1. Introduction 
This document contains information about the different components of the KDB portal 
and how they interact. 

The main focus of this document is the tools, since these had not been described in as 
much detail as the database and the rights & roles concept. 

Chapter 2 provides a brief overview of the entire portal and the services that are 
offered. Furthermore the main components of the portal are sketched here. 

Chapter 3 features a description of the static component of the portal, describes the 
data structure of the database and its main functionality and also summarises and 
updates the rights & roles concept for the portal. 

Finally, the tools and testing environments offered by the project partners are described 
in detail in chapter 4. 
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2. Overview 
This document describes KDB components like the database, the tools and test 
centres, and the portal. One of the main tasks of the portal is to provide facilities for 

• Authentication and authorisation of users 

• Reservation of time slots for experiments 

• Scheduling and executing experiments according to the schedule 

• Access to the KDB 

The main components of the MHP-KDB are (see also MHP-KDB deliverable D8):  

• Static part of the KDB comprising documents 

• Dynamic part of the KDB, which contains issues, solutions, comments etc. 

• Access to test centres & tools 

• The actual test centres & tools 

Additional components are 

• CVS server 

• Bug tracking 

• Internal discussion forum 

• MHP-KDB internal document server 

The diagram in Figure 2-1 displays a high-level overview of the overall architecture and 
shows which components communicate with each other. The components will be 
explained in detail in the course of this document. 

 

 
 

Figure 2-1: Overall Architecture of the Portal 
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3. Description of Portal Components 

3.1. Static Component 
The static component of the portal has already been described in great detail in 
deliverable D8: �Scope of the KDB� section 2.4.1. This section contains a slightly 
summarised version of this information. 

Technically, the static part of the portal is made up of HTML pages (comp. figure 2-1). 
It will also contain documents in another format than HTML (e.g. PDF files) and also 
benchmark applications and possibly code that can be downloaded (e.g. as class files, 
JAR or ZIP files).  

Its branches will be categorised with respect to the interest of the various user groups, 
e.g. there will be a branch that features content that is interesting for an end user, 
branches containing information for broadcasters, application developers etc. Also, 
there will very likely be FAQ sections for end users as well as for developers. 

The information contained in the static part comprises: 

• The MHP guide 
This guide will contain the findings of all the work in work package WP 4. In 
contrast to the fragmented information of the database, the MHP guide shall be 
a coherent document that presents the gathered MHP knowledge in a nicely 
edited and structured fashion.  
The guide includes an overview of the MHP standard and its APIs for 
newcomers, a presentation and analysis of interactive applications, a 
presentation and links to the MHP KDB database content, an introduction to the 
end-to-end architecture and to the guidelines / recommendations created for all 
the actors of the value chain and an overview of the most interesting problems 
and solutions the project deals with. 

• MHP presentations 
In this section, which specifically aims at MHP novices, digital TV in general is 
introduced, but also those features of MHP that make it stand out from 
�ordinary� digital TV are presented. This information will be offered in prose 
form and if necessary, also in the form of videos or other appropriate media 
types. 

• Benchmark Applications 
These are MHP applications that solve MHP related standard problems in a 
way that can be considered best practice. These will be downloadable as 
CLASS, JAR or ZIP files. 

• White papers 
The white papers contain all the very technical information which cannot be 
transferred easily by code samples. These will be mainly PDF documents for 
free download. 

• FAQ section 
This HTML section will contain the most frequently asked questions that have 
arisen in the course of the project, especially during the interactive usage of the 
database. 

• Reports on the E2E experiments 
Thes section contains reports on E2E experiments that are conducted in the 
course of the project. 
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• Recommendations 
This section contains recommendations regarding application development, 
return channel issues, receiver implementation and usage of the playout 
systems. 

• Test centre documentation 
It is also intended to include the user instructions for the test centres in the 
static part of the portal. This way, people who have not registered may be 
encouraged to do so. The documentation will be either plain HTML or PDF files. 

3.2. Database Component 
This component of the portal is the part where users are invited to ask questions as 
well as share their knowledge in a structured fashion. Users can enter MHP related 
issues and ideas as well as solutions. 

The database component is that part of the portal that contains more fragmented 
information, in contrast to the static part, where the information is categorised with 
respect to certain topics and/or user groups. 

The content of the database component is also expected to change much more rapidly 
than in the static component, especially if the MHP community provides the kind of 
active participation the project desires. 

Technically, this dynamic part of the portal comprises a component that is responsible 
for managing the web access and content and a back-end component that persistently 
stores the documents in the database and provides convenience functions for 
accessing them. The web access layer is implemented using the J2EE based open 
source portal and content management framework Nukes, while the commercial 
archiving system Hyperdocfi (which is also J2EE based) is used for the back-end 
(comp. figure 2-1). Both systems run under the open source application server 
JBoss�.   

The following sections contain information about the data structure used for the 
database, the user management and the functionality of the database. 

3.2.1. Data Structure 
The data structure of the database has already been described in deliverable D3: 
�Portal & Protocols� section 3.1. Since there were changes since the submission of D3, 
an updated version of the data model is included in this document in Table 3-1 and in 
Figure 3-1. 

Additions since the submission of D3 are written in italics, deleted items are crossed 
out. An asterisk following an association name means that there can be zero or more 
associations to the corresponding data type, a plus sign means there can be one or 
more associations. No sign at all means that exactly one instance of the other data 
type is associated. In some cases, there are value ranges for an attribute. These are 
listed in parentheses with a vertical bar separating the options. 

The following attributes are common for all document types and therefore not 
mentioned in the table: ID, creation time, and author (i.e. a link to the person who 
added a document). 
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Table 3-1: List of Document Types 
 
Document 
Type Description Attributes Associations 

        

Long Description: Text Assessment*: Person-Link 
(Priority) 

Issue-Type: probable solution type of the 
issue, e.g. standard modification, test suite 
modification, Decoder related, application 
related, guideline) 

Application*: Link 

Aggregated Priority (computed from the 
Assessment-Association) Decoder*: Link 

Category+:  Category-type Tool*: Link 
Status: (draft, open, settled, internal open, 
�) Attachment*: Document-Link 

Error Type (performance, QoS, Exception) MHP-Corrigenda 

Keywords: Text Standard*: Link 

Issue 

Documents of this 
type describe an 
MHP-related issue 
of any kind 

 Category+: Link 

MHP-Application: MHP application 
standard attributes, (e.g. main class, �) 

Java Code: Source Code-Link 
Environment-Description 

Category: Application-Category (e.g. 
game, news, interactive, production, test) 

Service: MHP-Service-Link 
(MHP-Application-ID) 

Required Resource: Category Class Files: Attachment-Link 

Signature: Boolean 
Transport stream containing 
application (AIT info): 
Attachment-Link 

Application 

Representation of a 
complete MHP 
Application capable 
of running on top of 
an MHP Terminal 

Name: Name of the Application Producer: Company-Link 

Model-ID: (Name, SW-Version): Text VM-Vendor: Company-Link 

Software-Version: Version-Number � Text Manufacturer: Company-Link 

Hardware-Version: Version-Number � Text 
Decoder-Type: (TV-Set, STB, PC-Card, 
Mobile-Phone) 
DVB-Standard: DVB-(T|C|S|H) 

VM-Version: Version-Number 

Font Renderer: SW-Component 
Market Status (available, not available, �): 
Text 
Relevant Market: Area+ 

MHP-Standard-Version: Version-Number 
MHP-Profile: (interactive-broadcasting | 
enhanced-broadcasting | Internet-access) 
(level-1|level-2) 
MHP-Stack: SW-Component 

Certification-Status : (yes, no, in progress) 

Resource-Model: (Memory, HD, Return-
Channel, Graphics, CA/CI) - Text 

  
Decoder 

Representation of 
an MHP compliant 
digital receiver or 
other compliant 
device (TV-card, 
TV-Set,�) 

Tech-Spec: URL of the Company- Website   

Tool-Name: Text Producer: Company-Link 

Version: Version-Number Tool 

Representation of 
MHP-Tools 
(Authoring, Playout, 
Testing, Analysing) Tool-Category: (Authoring, Playout, 

Testing, Analysing) 
 

Standard 
Document MHP 
Specification (ETSI-
Document) 

Version: Version-Number Issue 
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Version: Version-Number MHP 
Corrigenda 

DVB internal list of 
corrigenda items MHP-Standard: Version-Number 

 

File Name: Text Issue: Issue-Link 

Description: Text Solution: Solution-Link 

File Size: Number Application: Application-Link 
Source Code Type: user defined type - 
Text  

Source-
Code 

Java Code 
Fragment 

MIME Type: Text  

Long-Description: Text Issue: Issue-Link 

Ranking: Number Solution Solution of an Issue  

 
 

File Name: The name of the attached file Solution: Solution-Link 

Description: Text Issue: Issue-Link 

File Size: Number Application: Application-Link 

MIME Type: Text 

Attachment 
Document of any 
type related to other 
Document 

Attachment Type: user defined type - Text 
 

Status: tbd Solution: Solution-Link 

Title: Text Issue: Issue-Link Comment 
Comment (in text 
form) regarding an 
issue or a solution Description: The comment � Text  

Service-Name: Text Broadcaster: Company-Link 

Description: Text 

Bouquet: Text 

ServiceID: Text 

TransportstreamID: Text 

Network-ID: Text 

Original Network ID 

Transmission Type 

DVB-S Satellite 

DVB-S Orbital Position 

DVB-S Polarisation 

DVB-S Frequency 

DVB-S Symbol Rate 

DVB-S Forward Error Correction inner 

DVB-T Frequency 

DVB-T Bandwidth 

DVB-T Modulation 

DVB-T Hierarchy Information 

DVB-T Code Rate HP 

DVB-T Code Rate LP 

DVB-T Guard Interval 

DVB-T Transmission Mode 

DVB-C Frequency 

DVB-C Forward Error Correction outer 

DVB-C Modulation 

DVB-C Symbol Rate 

Service 

Representation of a 
DVB Service 
containing MHP 
applications 

DVB-C Forward Error Correction inner 
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Company-Name: Text Contact Person: Person-Link 

Address: Text 
Company-Type (Broadcaster, Producer, 
Developer): Text 
Description: Text 

ResponsibleContactPerson: Person 

Company Representation of a 
Company 

Membership (Part of MHP-KDB or not): 
Boolean 

 

Issue*: Issue-Link 
Category Category of an 

Issue Name: Text 
Supercategory: Category-Link 
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Issue

CreationTime
VersionNr
Title
LongDescription
Keywords
Category
Solution Type
ErrorType
AggPriority
Status
Corrigenda

Person

ID

FirstName
LastName
Username
Password
Address
Email
Phone

Application

ID

CreationTime
VersionNr
Title
Description
MHPAppl
Category
ReqResource
Signature

Decoder

ID

CreationTime
VersionNr
Description
ModelID
TechSpec
SoftwareVersion
HardwareVersion
Type
DVBStandard
VMVersion
FontRenderer
MarketStatus
RelevantMarket
MHPStandard
MHPProfile
MHPStack
CertificationStatus
ResourceModell

Tool

ID

CreationTime
VersionNr
Description
Name
Version
Category

Standard

ID

CreationTime
VersionNr
Description
Version

Source Code

CreationTime
VersionNr
Title
Description
Filesize

Solution

CreationTime
VersionNr
Title
Description
Ranking

Attachment

CreationTime
VersionNr
Description
Title
Type
InternalType
Filesize

Comment

CreationTime
VersionNr
Title
Description
Status

Service

ID

CreationTime
VersionNr
Description
Name
Bouquet
ServiceID
TransportstreamID
NetworkID
OriginalNetworkID
DVB-S Satellite
DVB-S Polarisation
DVB-S Orbital Position
DVB-S Frequency
DVB-S Symbol Rate
DVB-S Forw. Err. Corr. inner
DVB-T Frequency
DVB-T Modulation
DVB-T Bandwidth
DVB-T Hierarchy Information
DVB-T Code Rate HP
DVB-T Code Rate LP
DVB-T Guard Interval
DVB-T Transmission Mode
DVB-C Frequency
DVB-C Modulation
DVB-C Symbol Rate
DVB-C Forw. Err. Corr. inner
DVB-C Forw. Err. Corr. outer

Company

ID

CreationTime
VersionNr
Description
Name
Address
Type
Membership

Creator

1
Assessment(Priority)

*

Issue_Attachment
*

Issue_Comment
*

*

Decoder_Issue

*

Tool_Issue

*

MHP Standard_Issue

*

Issue_Source Code
*

Company_Person
*

Issue_Solution

*

Application_Producer
*

*

Service_Application(Application ID)

*

Application_Attachment[Class File]

*

Application_Attachment[TS File](AIT Info)

*

Decoder_Manufacturer

*

Decoder_VM Vendor

0..1

Tool_Producer

*

Solution_Source Code
*

Comment_Source Code

*
Solution_Comment

*
Solution_Attachment

*

Company_Service
*

Contact Person
1..*

Category

CreationTime
VersionNr
Name
Level

Issue_Category

1..*

Application_Issue

Application_Source Code

 
Figure 3-1: Entity Relationship Diagram of the KDB 
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3.2.2. User Management 
The user management has already been described in detail in deliverable D3: �Portal 
and Access Protocol� chapter 4. Therefore, this section only contains a brief synopsis 
and changes that were made since the submission of D3. 

The roles that users can have and their corresponding rights are displayed in Table 
3-2. There has been a slight change compared to the version contained in D3 which is 
the role of test centre users. For the time being, this role is automatically given to 
anyone who registers with MHP-KDB in order to attract a maximum number of 
developers. However, in order to be able to revoke this privilege in any case of misuse 
of a test centre, the new role that discerns database users from test centre users had 
to be introduced. 

Table 3-2: Rights & Roles of the Database 
 

Role Rights 
Viewer Read all documents 

Add comments to documents 
Author Viewer + 

Publish his own documents 
Modify all his documents 

Test Centre User Author + 
Use Remote Testing Environments 

Reviewer Test Centre User + 
Modify all documents 

Admin Reviewer +  
Delete documents 

 

The roles that are allowed for each type of user had to be modified accordingly (see 
Table 3-3). Apart from that, they have not changed since the submission of D3. 

 

Table 3-3: Possible Roles for each User Type 
 

Type Description Allowed Roles and 
Restrictions 

Visitor An unregistered user May only view static content 
Friend A registered user not belonging to 

any of the project participants� 
organisations 

Viewer, Author, Test Centre 
User 

Member A registered user belonging to one of 
the project participants� organisations 

Viewer, Author, Test Centre 
User, Reviewer and Admin 

 

3.2.3. Workflow 
The functionality of the database has been described in detail in deliverable D6: �KDB 
Definition and Implementation� chapter 4, where the prototype presented during the 
IBC has been portrayed. 

Therefore, this document contains a more high-level view of the database functionality 
and is less user-manual-like compared to D6. It also includes descriptions of the subset 
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of functionality that has been planned, but has not been implemented for the IBC 
prototype. 

 

3.2.3.1. Registration 

The registration process has already been described in detail in deliverable D3: �Portal 
& Access Protocol� section 3.2.1. However, there were minor changes in the 
meantime, which is why some additional and clarifying information is included here. 

In general, the registration works very straightforward: users enter their username, 
password and some personal information and are then allowed to use the services 
offered in the portal. Since users working for one of the project partners� companies will 
have more privileges than ordinary users, there will be a check for each user claiming 
to work for one of these companies. This happens by verifying the identity of the 
registrant by a pre-defined contact person of that company. This process requires the 
companies and their contact persons to be entered into the database by the 
administrators. 

For all users claiming to work for one of the project partners, this process will be 
unproblematic to apply and therefore be mandatory for sure. However, if it turns out to 
be entirely impractical to validate everyone else who registers this way (i.e. peer 
checks within the community by mail or phone do not work), the responsible project 
partner(s) will find a different solution. 

Users who have registered, but have not yet been validated, will have �Viewer� 
privileges for the database content. 

 

3.2.3.2. Searching Documents 

Users have the opportunity to search for documents in the database via a simple 
keyword based search, i.e. the users submits one or more keywords via an HTML form 
and receives a list of documents that contain the supplied keywords in either the title, 
the description or the keyword field.  

For the Issue document type, there is also the possibility to narrow the search via 
categories. Here, users can choose categories and sub-categories via hyperlinks and 
force the system to only search for documents that belong to the chosen category. 

This original design of the search facilities is sufficient for finding documents in the 
database containing a couple of hundred or thousand documents. These basic facilities 
are designed around the metadata given by the users like keywords, category of 
document, the title phrase of an issue etc. When the database grows beyond that stage 
� the exact number is certainly debatable � more sophisticated ways to locate a set of 
possibly interesting documents satisfying a user's needs have to be designed. Below 
we briefly outline the requirements of such advanced search facilities. 

The basic idea to provide more powerful search facilities to include the link structure of 
the documents in order to allow queries like: 

Provide the set of all issues related to MHP 1.0.3 and a specific 
EPG-Application. 

During the discussion of this feature it surfaced that certain queries will be not desirable 
since the possible result sets might influence the members' position with respect to 
their position within the field of competitors and their respective customer relations in a 
negative way. An example for a non-desirable query would be: 
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Provide the set of all problems of the receiver manufacturer X. 

As a result of the aforementioned discussions the project plans to provide the 
advanced query facility in form of a number of pre-packaged "interesting" sets of 
generic queries. These pre-packaged queries will avoid the problem of undesirable 
queries by design. So no undesirable query will be possible. 

This layer of pre-packaged queries available to the KDB-users rests upon a general 
query layer that interprets the available entities managed by the content management 
systems as entities following a RDF based semantic Web approach.  

A first approach to design this layer is under way. The implementation of this additional 
layer to cut out undesired queries has been added to the WP 3 work plan. 

 

3.2.3.3. Adding Documents 

Adding documents works very straightforward: users pick a document type to add and 
then fill in all the required metadata in a form. For ordinary users who do not belong to 
any of the project partners� companies, there is no choice, since they are only allowed 
to add Issues. Project partners are also allowed to add the base document types 
(Application, Category, Decoder, Service and Tool) that are referenced in the forms. 

Since solutions and comments always need to be associated to an issue, it is not 
possible to add either of these on their own. In order to do that, users are first required 
to pick the issue they want to provide a solution or comment for. It is also possible to 
comment solutions, which works analogously. The simplified version of the entity 
relationship diagram in Figure 3-2 displays the associations of the document types 
Issue, Solution, Comment, Attachment and Source Code. 
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Figure 3-2: Entity Relationship Diagram of the Dynamic Document Types 
 

3.2.3.4. Editing Documents 

In order to edit documents, users need to pick a document to edit first. This is 
accomplished by picking one from the corresponding screen that displays all the 
documents a user is the author of. This implies that no one but the author of a 
document (and reviewers, see section 3.2.3.5) is allowed to edit it. Editing documents 
works principally the same way as adding documents: Users fill in a form containing all 
the required metadata and submit it. 

Former versions of edited documents are kept in the database and can be recovered. 
Deleting a document only deletes its latest version. This latest version is then 
physically deleted. It is also possible to delete all versions of a document at once, if 
desired. 

 

3.2.3.5. Review Process 

It has been decided to update the review process outlined in D3 with a process that 
can be described by the following set of rules: 

• Any contribution to the MHP-KDB will be initially in the state of Not Reviewed. 
This does not mean that the contribution is not published. As it was decided, 
any contribution is published to the registered MHP-KDB users. 



MHP-KDB Deliverable D5 19.11.2004 
Definition of Overall Project Architecture 

 

MHP-KDB  IST 507442 16 / 33 
 

• There is a set of persons who are assigned the role of reviewers. Initially, the 
leaders of the focus groups are the set of members who serve as reviewers. 

• A person with the role of a reviewer can access the pool of all contributions 
which are in the state of Not Reviewed. A contribution is picked and reviewed. 
There are no further mechanisms like check-in/check-out etc. All these controls 
are done by �good� behaviour of the reviewers.  

• If a reviewer decides that a contribution is fit for getting the quality mark 
Reviewed it is set in the database. Optionally, authors get a mail regarding this 
state change of their contribution. 

• If a reviewer decides that a contribution is not fit for getting this quality mark, the 
reviewer adds a comment to the contribution in order to record his 
recommendations and remarks. The author is notified by an email about this 
step. 

• The further proceedings in this case are resolved by mutual email exchange 
between reviewer and author until the author withdraws his contribution or the 
reviewer is confident and ready that the quality mark Reviewed can be granted. 

• Only contributions that are clearly not related to MHP are deleted directly. Any 
other contributions are deleted only if the author withdraws it. 

• Changes to a document that has already been reviewed will change its status 
back to Not Reviewed. 

• Reviewers are allowed to edit documents to make them fit the KDB quality 
criteria.  

 

In order to provide a possible substitute for the review system after the project lifetime, 
a voting system will be set up in parallel: 

• Registered users can rate each contribution with numbers between one (very 
good) and six (insufficient). 

• The quality of an issue (number of votes and average of results) is shown when 
opening the issue. 

 

3.3. Integration of Tools and Testing Environments 
Since the description of the tools and testing environments is fairly extensive, we have 
decided to have a chapter dedicated for that (please refer to chapter 4). This section 
rather describes the layers above the actual tools / testing environments that integrate 
them into the portal. 

 

3.3.1. Access and User Management 
All registered users will get the permission to download tools and use the testing 
environments. The project partners have the right to revoke a user�s privilege to use 
the testing environments in any case of misuse. The permission to download tools will 
not be affected in this case. 
In order to avoid any abuse of the testing environments, all activity is generally logged. 
There will be a single-sign-on mechanism, which means that users only need to log in 
once for the portal and not again for each testing environment.  
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3.3.2. Scheduling of Experiments 
One common characteristic of the testing environments is the fact that only one client 
can use them at a time. This necessitates the usage of a scheduling system in order to 
manage the time sharing of the test centres and help users plan their testing efforts. 
This component is intended to be designed in a very general way in order to guarantee 
its independence of any of the test centre implementations. 

The scheduling component will enable users to book time slots for the several testing 
environments. The booked test centre will then be exclusively available for that user. It 
is planned to offer users the opportunity to have their experiments executed 
automatically instead of requiring them to execute an entire test suite, i.e. a sequence 
of test cases, manually. The general idea is to define a language that allows users to 
specify a test suite that will be run on one or more MHP terminals. The workflow could 
then be defined as follows: 

• The user books a time slot for the test centre. 

• The user uploads the desired application(s) via the portal. 

• The user defines when which application should be broadcast. 

• The user defines when which MHP terminal should be used. 

• The user specifies which kind of output is required (e.g. the resulting video or 
the logging output). 

• The user specifies a set of remote control commands including e.g. waiting 
times between certain commands. 

The exact details of the scheduling component, especially the element that allows the 
automatic execution of test suites, have to be determined yet. For example, it has not 
been decided yet whether or not all testing environments can and should allow 
automated test suite execution. 

 

3.4. Additional Components 
This section describes components that are used project internally, i.e. they are not 
accessible for the public. These facilities shall particularly improve communication 
within work package four and allow a structured way of writing documents together and 
facilitate dealing with issues related to the KDB component, e.g. the unavoidable bugs, 
usability issues, workflow issues. 

These components are not fully integrated into the portal, since they are intended to be 
used internally and temporarily only. 

 

3.4.1. CVS Server 
In order to be able to coordinate code exchange, a CVS server has been set up at the 
ITA site. It is accessible by all project partners via the web. 
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3.4.2. MHP-KDB Partner Area 
In order to exchange documents and reduce traffic on the mail reflector, a simple web 
based possibility to up/download documents has been set up. There are predefined 
folders for the various work packages and their tasks, respectively, that can be 
accessed via HTML pages. The access is password secured. 

 

3.4.3. MHP Developer Discussion Forum 
For the discussion forum, a predefined component of the open source content 
management system Nukes has been chosen. Since the information that is entered 
here may be confidential, it is necessary to guarantee that only project partners can 
read the content of the forum. This is ensured by assigning all project partners to a 
specific group which is the only one who is granted access to the forum. 

 

3.4.4. Bug Tracking 
In order to provide the users with an instantly accessible way to post bugs related to 
the KDB database system, an additional "out-of-the-box" Nukes forum that is dedicated 
to this topic has been set up. The persons responsible for the development of the 
database put themselves on the watch list of the forum and are then automatically 
notified each time a new entry is posted. Regarding security, the bug tracking forum is 
treated like the developer forum. In the near future, it is planned to set up a server with 
the open source bug tracking system Bugzilla in order to capture all the issues related 
to the KDB. 
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4. Tools and Testing Environments 

4.1. List of Tools and Testing Environments 
The table below (which can also be found in deliverable 8: �Scope of the KDB�) 
summarises the tools and testing environments that will be offered by the project 
partners. 

Table 4-1: List of Tools and Testing Environments 
 

Partner Envisaged 
tools Objectives  Details / further 

information 

Test Centre 

MHP applications can be 
uploaded and executed on 
different MHP decoders with 
customizable DSM-CC 
carousel configurations. 

The existing IRT test 
centre (playout + STB 
farm) can be made 
available through a web-
interface via the KDB.  

IRT 
Application 
Analyser 
(limited 
functions) 

Uploaded applications will 
be checked for MHP 
conformance. Result 
protocol will be available. 

Some functions of the 
existing Application 
Analyser (for example the 
static code checker) can 
be made available via the 
KDB. 

Test Centre 

MHP applications can be 
uploaded and executed on 
different decoders. The user 
shall have the choice to 
schedule experiments for 
later execution or watch the 
resulting stream directly via 
Quicktime (depends on 
bandwidth). 

In addition to the test 
centre functions there will 
be means to execute 
systematic testing of MHP 
applications for a wide 
variety of functional and so 
called non functional 
properties UDE 

Code creator & 
analyser 

A tool that is capable of 
generating Java code based 
on XML descriptions that 
enables run-time 
customisation of an 
application.  

 

Test Centre 
MHP applications can be 
executed on different MHP 
decoders. 

Playout, network for DVB-
C-T, HFC network, Focus 
on RC (cable, PSTN, xDSL 
and GPRS). 

ITA  

Return Channel 
Analysis Tool 

Analyse the network 
performance of MHP 
applications. 

It offers reports including 
measures and analysis of 
the performance of MHP 
applications in terms of 
network aspects. 
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Tool for 
measuring 
loading time 

Measuring the loading time 
of an application.  

Test Centre 
MHP applications can be 
executed on different MHP 
decoders. 

Playout, network for DVB-
S, -C, -T. Focus on 
communication channels 
(broadcast and return 
channel). 

TCL 

Test streams 

Making MPEG-2 test 
streams available containing 
MHP (test) applications and 
different carousel 
constructions. 

The main focus will go to 
benchmark applications 
and streams for comparing 
loading time. 

PEL 
AIT / DSMCC 
analyser and 
compliance tool 

DVB streams will be 
checked for errors in AIT 
and DSMCC. AIT and 
content of DSMCC will be 
shown and can be extracted 
from stream. 

More common DVB 
information could be 
shown if desired. 

TN Test centre Playout and test lab 
Playout can be used from 
TN or remotely with test 
signal on 1° West (Thor III) 

 

 

4.2. Description of Tools 

4.2.1. Application Analyser (IRT) 
The MHP Application Analyser is a PC-based tool for performing compliance checks 
and functional tests on MHP applications. It gives broadcasters and software 
developers the possibility of performing in-depth analysis of their MHP-products. By 
supporting static and dynamic testing a wide range of applications� characteristics is 
examined. This provides essential information on the behaviour of applications under 
broadcast conditions in consumer devices. 

For the KDB only the static testing procedures will be made available. The static 
analysis enables the analysis of applications without the necessity to run it. This 
approach is possible by decompiling and analysing Java byte code. Furthermore the 
application can be checked for compliance with a specific MHP specification (e.g. MHP 
specification 1.0.1, 1.0.2 etc.).  

The static analysis enables: 

• The analysis of general errors in the Java code  

• Compliance checks towards a particular MHP Standard 

 

4.2.2. Return Channel Analysis Tool (ITA) 
The Return Channel Analysis Tool is a distributed software component that is 
integrated into ITA�s Testing Environment. It offers MHP application developers to 
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analyse applications with regard to the performance and behaviour of the return 
channel.  

Based on SNMP, the tool collects information such as used bandwidth or number of 
sent packets at different points of the return channel segment, processes this 
information and reports the detailed results of the analysis including graphics of the 
application performance in terms of network aspects.  

That way, the Return Channel Analysis Tool will help developers to understand the 
requirements of their application for the return channel, making possible to evaluate it 
using the different network technologies available at ITA�s Testing Environment. The 
tool may help developers, for example, to constrain their application bandwidth 
requirements in such a way that performance with a narrowband return channel is 
acceptable for end users. 

 

4.2.3. AIT / DSMCC Analyser and Compliance Tool (PEL) 
Panasonic will provide an AIT and DSMCC analyser. The analyser checks whether any 
inconsistencies are present in the signalling or in the DSMCC carousel of a transport 
stream. An additional feature of the analyser will be the possibility to show the content 
of the carousel and to save it on disk. 

The application will be written in Java. Thus it appears that the executing of the 
analyser is platform independent. The application will not be Open Source and the 
class files will be obfuscated. 

 

4.2.3.1. Workflow 

Start Load TS Display Select DSMCC 
carousel or AIT

analyse

Show content

result

save

End

 

Figure 4-1: Workflow of the AIT/DSMCC Analyser Tool 
 

The analyser will be downloadable via the KDB portal. This tool will not be offered for 
on-line use, because this would require users to upload their transport streams to be 
analysed. This is infeasible due to the huge amount of data. 
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After downloading the software the user will start the program. Now he has to decide 
which transport stream he wants to analyse. The transport stream should be compliant 
with the DVB�S or DVB-T standard. Support of DVB-C standard is optional at the 
moment. After selection the transport stream packets will be loaded and all services 
including AITs or DSMCC carousels are shown with their application related tables and 
elementary streams. 

Now the user has two different options: 

On the one hand, he can select an Application Information Table or a DSMCC carousel 
from the list and request the content. In the case of AIT he will get a table that lists all 
information of the signalled applications like path, name, start modus, etc. In the case 
of DSMCC carousel he will get a tree that shows all directories and files contained in 
the carousel. Additionally he has the possibility to save the different contents. Saving 
an AIT results a text file with all shown information, saving a DSMCC carousel results a 
directory including all the files of the carousel. 

On the other hand the user can analyse an AIT or a DSMCC carousel. Among other 
things analysing of an AIT will include: 

• Testing if the signalled DSMCC carousel is available. 

• Testing if signalled class is available. 

• Check section layer. 

• Check if only one class is auto start. 

• Check if a class is auto start. 

 

A DSMCC carousel will be analysed with respect to: 

• Availability of the gateway and all modules. 

• Consistency of the directory structure. 

• Other aspects that need to be determined yet. 

 

Both analysing an AIT and analysing a DSMCC carousel results in a test report stored 
in a text file and shown on screen. 

The user can select again and again AITs or DSMCC carousels to analyse or to show 
them until he exits the application. 

4.2.3.2. Graphical user interface 

To enhance the GUI look and feel the graphical components will be implemented with 
javax.swing classes. This causes a minimum requirement of JRE 1.2 to run the 
application. 

 

4.2.4. Loading Time Analyser (TCL) 
One of the big concerns of application developers, broadcasters and customers is the 
time it takes to start an MHP application. The start time is the time between the 
moment the application is asked to run and the moment the application is in the active 
state. To be able to do research on this topic, it is important that we have a tool that 
measures the start time of MHP applications. 
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It should be able to do these measurements on all MHP receivers and the 
measurement should be done in a consistent way. The fact that the loading time of an 
application is measured should have minimal impact on its normal behaviour. It cannot 
be assumed that access to the source code of the application is available. 

The proposal is to develop an Xlet that does the measurements. This Xlet will 
communicate with the application manager on the MHP receiver as the normal resident 
application launcher does. The Xlet will ask the application manager to take the 
application through the different states of the Xlet lifecycle, i.e. Loaded, Paused and 
Active. At the end, the measurement tool will report the time it took to go through these 
different states. 

The results will allow the user to analyse how much time it takes to load, initialise and 
start the application.  Based on these results, experiments can be done to reduce the 
start time. 

Remark: It is not because the application is in the active state, that the application is 
usable. The time it takes before the application is usable after it arrived in the active 
state depends from application to application. To measure this, a custom made solution 
and maybe access to the source code is needed, but this tool can be the basis of it. 

 

4.2.5. Code Creator and Analyser (UDE) 
The MHP Code Generator Framework (MHPCGF) is an open code generator-
framework to simplify MHP application development using XML GUI and XML 
application logic descriptions. It has been designed with special regard to customising 
and class loading possibilities during design- and runtime. 

Most authoring tools tend to take control over the code structure away from the user. 
Since this might adversely affect application performance, which is especially critical 
due to the limited resources of receivers, MHPCGF tries to combine the best of both 
worlds and offers the developer a simplified way of implementing applications while at 
the same time providing the opportunity to generate optimised code.  

In order to do that, MHPCGF uses an XML based description language that is easier to 
understand than plain Java code. Like any other framework, MHPCGF contains so-
called frozen spots and hot spots. Frozen spots are fixed aspects of the framework that 
are included in each generated application, because they solve typical MHP related 
tasks like class loading or parsing of configuration files.  

The focus of MHPCGF lies on the creation of GUI elements, but it also facilitates the 
implementation of the logical aspects of an application. MHPCGF has been designed 
to be easily extensible in terms of the code generation routines as well as the XML 
description language in order to offer maximum flexibility for the MHP developer. 

MHPCGF will be enhanced with a component that transforms Java source into a graph 
representation that enables model checking algorithms to perform various analyses on 
the code. For example, the component can be used to facilitate re-factoring or to check 
whether it is guaranteed that the program fulfils certain criteria like a minimum font size 
or accessibility of program states.  

 

4.3. Description of Testing Environments 
Conceptually, the test centres of IRT, ITA, TCL and UDE are very similar. Yet, they 
differ in certain details. Therefore, we have included a common description explaining 
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how these centres work in section 4.3.1. The following subsections will then only go 
into further detail with respect to the distinctive features of each of the test centres. 

 

4.3.1. General Description of Testing Environments 

4.3.1.1. Components and their interaction 

Conceptually, the testing environments can be divided into three main components. 
The diagram in Figure 4-2 displays the general set-up of a testing environment. 

• DVB-MHP System 

• Configuration, Management & Monitoring Tools 

• Web Access Tools (optional) 

 

The DVB-MHP System is the heart of the test centre. This component comprises  

• Content generation which consists of 

o The carousel generator that generates the transport stream with MHP 
applications. 

o The sources of audio and video streams. 

o The sources of PSI/SI information. 

o The required network infrastructure. 

o The DVB outputs that feed all this data to the MUXs and the modulators. 

• DVB modulators that generate the appropriate signal for DVB-T, DVB-C or 
DVB-S broadcast, respectively. 

• The required network infrastructure. 

• The clients, i.e. MHP terminals (receivers or the IRT MHP Reference 
Implementation running on a PC) that the application that is broadcast is 
actually executed on. 

 

All the software that serves as a middle layer between the actual backend software like 
the object carousel and the web front end belongs to the category of Configuration, 
Management and Monitoring Tools. This applies to the scheduling system mentioned in 
section 3.3.2, which is responsible for assigning time slots to users.  

Also, there need to be facilities to save the test results or display them directly to the 
user. These test results can either be direct recordings of the video output of the MHP 
terminals or the debug output of debug enabled receivers. It can be stored in a 
database for later access by the user. Since video data typically takes up a lot of 
storage capacity, the period of time it will be available for download will be limited. The 
exact time frame depends on the test centre and on its workload and will be announced 
prior to testing. Directly displaying the test results to the user is accomplished by a 
streaming server that converts the video output of the MHP terminals to a format that 
can be viewed via the web with an appropriate tool, e. g. the Quicktime� viewer. 

Since the test centres provide several MHP terminals to test applications on, an AV 
crossbar switch is required in order to control which MHP terminal�s video output is 
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currently being recorded or watched. A similar device is required for the debug output 
of the MHP terminals. 

Finally, as the name implies, the Web Access Tools enable users to actually access 
the test centre via the web in those cases that the test centre is equipped for this. 
These tools will typically encompass a web server and an application server along with 
custom-made software that handles the access and provides a proper user interface. It 
also includes the software and hardware needed for remotely controlling the MHP 
terminals via a web interface. 
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Figure 4-2: General Diagram of a Testing Environment 
 

4.3.1.2. Workflow 

From a user perspective, the general workflow can be sketched as follows (we assume 
the user wishes to execute the test suite immediately and the test centre is available): 

• A user with test centre privileges logs onto the KDB portal 

• The user decides which test centre to use and for how long 

• The user uploads the files required for the application (AIT file, Java class files, 
video, etc.) via the web interface 

• The user chooses the transmission format (Quicktime� streaming, slideshow) 

• The user decides if the MHP terminal output (video and/or debug information, if 
available) should be recorded for later download 

• The application is played out by the playout server 

• The user can then choose the output of which MHP terminal to view 

• Via the web based remote control interface, the user can then send commands 
to the MHP terminal and watch its behaviour. 
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• During the experiment, the user can switch between MHP terminals, upload 
modified versions of the application and play them out, restart the server, etc. 

• When the test suite is done, the user will get a link where the output results can 
be downloaded. 

 

4.3.2. IRT Test Centre 
IRT�s Testing Environment shall provide the following abilities to registered MHP-KDB 
members via a web based portal: 

 

• Upload a MHP-Application to a shared hard drive of the Test Centre 

• Analyse the MHP-Application via IRT�s Application Analyser and get a result 
protocol 

• Generate an application information table (AIT) for the MHP-Application 

• Bind the MHP-Application into the playout of the MHP Playout Server 

• Customise the default generated object carousels of the MHP Playout Server 

• Generate scheduled stream events with a Stream Event Generator 

• Execute the uploaded MHP-Application on several, fully remote controllable 
MHP-Decoders 

• Record a transport stream snapshot of the MHP data server to a shared drive 
and provide its download or a protocol of its analysis 

 

The MHP-Decoders will be able to use their build in return channel devices and 
connect to a local PSTN server or directly to the Internet. As a �visual backchannel� a 
slideshow or an Internet stream will be generated, based on the video output of the 
remote controlled MHP�Decoders. If provided by the MHP-Decoder and permitted by 
its manufacturer, the RS-232 debug output will be made visible. 

It has been concluded that on each MHP-Decoder its newest, publicly available 
firmware will be installed, maybe enhanced with a debug output option. 

Although it is possible to provide DVB-S, DVB-C and DVB-T modulation, in the first run 
only DVB-T modulation will be used. If there is a strong need, the other modulations 
will be provided, too. 

The architecture of IRT�s Testing Environment as foreseen for MHP-KDB can be seen 
in Figure 4-3. 
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Figure 4-3: IRT Test Centre 
 
 
The MHP playout server will run in a fixed configuration with 9 Services sharing the 
same audio and video file. Each Service will contain a default application information 
table (AIT) and object carousel (OC). Modifications on the AIT and OC can be made in 
a file-based mode via the shared hard drive or via a webpage, accessible through the 
KDB portal. All users of the playout centre will be responsible for their uploaded and 
generated content. Privacy can only be provided by giving access to one user at same 
time. The KDB Portal will handle the scheduling of timeslots. At default, only the 9 
Services of the MHP playout server and at least one public broadcast service with EIT 
information will be receivable by the decoders. Custom multiplex and server 
configurations have to be arranged with IRT�s playout administrators. 

A proposal of the KDB portal website providing the access and control of IRT�s test 
centre can be seen in Figure 4-4 and Figure 4-5. 
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Figure 4-4: Template for Test Centre Screen Layout 
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Figure 4-5: Example of Test Centre Screen Layout 
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4.3.3. ITA Test Centre 
The architecture of the ITA Testing Environment, which is depicted in Figure 4-6, 
follows the general description in section 4.3.1: 
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Figure 4-6: ITA Test Centre 

 

The main difference to the other test centres is the fact that the ITA testing environment 
features a Return Channel and Return Channel Analyser: 

• The Return Channel Analysis Tool is exactly the one that has been described in 
section 4.2.2.  

• The return channel module comprises a set of different access network 
technologies that are available as return channels. 

 

The return channel is a key factor for the performance of MHP interactive applications, 
where a feedback from receivers to the broadcaster is required. A wide range of 
different technologies is feasible: from narrowband networks, like PSTN, to broadband 
networks, like cable or ADSL. ITA�s Test Centre will enable the analysis of MHP 
applications focusing especially on the return channel performance.  

ITA owns a Broadband Laboratory, which includes a bunch of tools used for testing the 
performance of applications within a set of different network access technologies. 
Thus, several kinds of return channels are available in the ITA testing environment as 
displayed in the figures below (Figure 4-7 to Figure 4-10). 

 

 




